From Edwardsiella tarda EF-1 strain, three antigens were obtained: lipopolysaccharide (LPS) , culture filtrate and formalin killed whole cells. Eel were injected intramuscularly with the antigens twice at an interval of one week. The agglutination and passive hemagglutination titers in serum were determined three weeks after the second immunization.
From Edwardsiella tarda EF-1 strain, three antigens were obtained: lipopolysaccharide (LPS) , culture filtrate and formalin killed whole cells. Eel were injected intramuscularly with the antigens twice at an interval of one week. The agglutination and passive hemagglutination titers in serum were determined three weeks after the second immunization.
In the another experiment , eel were challenged by intramuscular injection with live bacteria three weeks after the second immunization and the agglutination titer was determined in the serum of the surviving eels . Antigenic relation ships between the LPS and the culture filtrate were examined by OUCHTERLONY method and the im munoelectrophoresis.
All the immunized eel showed an increase in titer to the three antigens, but a large increase in the t iter was not observed.
The highest survival rate was recorded in challenged eel immunized with LPS, which indicated the LPS role may correlate with the protective effect of the vaccine . Agglutina tion titer increased significantly in the serum of the immunized eel , but no correlation between survival rate and agglutination titer was observed among the immunized groups . The results suggest that the agglutination titer using whole cell antigen does not correlate with the level of the protection observed in eels. The increase in the titer with whole cell antigen was considered to be a function of an antigen detected in the LPS and the culture filtrate.
Edwardsiella
tarda infection (Red Spot Disease) inflict damages on eel farms in Japan every year. It was reported that the pathogen was sometimes isolated from the eel pond water (WAKABAYASHI, 1976) . Therefore, it is thought that this pathogen might live in the water or in the mud of the pond. Gradual change in the conditions of the sorrounding water as well as the physiological predisposi tion of the eel triggers the outbreak of the disease.
Although E. tarda is continuously present in the eel ponds, large mortality often results when eels are stressed.
For this re ason, the pathogen survives and proliferates easily in the body of eel and produces some toxins which play an important role in the infection.
Toxins produced by Enterobacteriaceae such as Escherichia or Salmonella have provided information on interrelationships between pathogen and host.
Above all, the lipopoly saccharide (LPS) has been well investigated for its various biological reactions and unique antigenicity (WESTPHAL, 1974 due to some changes in the conditions of the eel and/or the bacterial strain. The LPS extracted by WESTPHAL'S phenol water method is contaminated with nucleic acid to some extent, but has only trace a mounts of protein.
The nucleic acid con tained in the vaccine may play a role as an antigen, and preliminary analysis using LOWRY method confirmed that the LPS pre paration contained only traces of protein. However, we believe the effective component of the vaccine was the LPS. Though LPS was in the formalin killed whole cell vaccine, the LPS vaccine itself contained far more LPS than that of formalin killed whole cell vaccine. That is why, the LPS vaccine was more effec tive. On the studies using oral vaccination of ayu, Plecoglossus altivelis, against Vibrio an guillarum, the LPS extracted by phenol-water method is shown to have a good protective effect (KAWAI and KUSUDA, 1981) . It is interesting that although E. tarda differs from V. anguillarum in taxonomic position and pathogenicity, the same extraction method is effective for vaccine preparation.
A higher agglutination titer for formalin killed whole cells was shown in the immunized eels than in the control eels after challenge; but the agglutination titer did not correlate with the suvival rate among immunized eel groups.
From this result, it should be con sidered that the serum agglutination titer does not always correlate with the protective effect of the vaccine.
From the results of OUCHTERLONY immunodiffusion and immuno electrophoresis, common antigens and specific antigens were detected in the LPS and the culture filtrate.
Therefore, the common anti gen could -react in the agglutination test with the formalin killed whole cell antigen and the specific antigen in the LPS may act as the protective antigen, but it is not clear from the results in this study.
LPS has complex characteristics as an antigen, toxin, adjuvant and other biological functions which have been reported by many immunologists and microbiologist.
One inter esting characteristic of LPS is the non-specific infection-resistant factor of LPS where specific antibody is not involved (FUKUI, 1973) . There is a possibility that the protective effect in this experiment was induced by the non-specific infection-resistant factor of the LPS. This matter will be further investigated.
